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1 0 INTRODUCTION

This report documents the completion of the 903 Pad/Ryan’s Pit Plume Project at the Rocky Flats
Environmental Technology Site This project was conducted i accordance with Techmcal Memorandum
No 1, Monitored Natural Attenuation of the 903 Pad/Ryan’s Pit Plume (RMRS 1998a) and the Sampling
and Analysis Plan for Groundwater Monitoring at the 903 Pad/Ryan’s Pit VOC Plume (RMRS 1999)

As a result of past waste storage practices at the 903 Pad and Ryan’s Pit, volatile organic compounds are
present 1n groundwater in excess of the Action Level Framework Tier II level groundwater concentrations
defined 1n the Rocky Flats Cleanup Agreement (RFCA) (DOE 1996) The contaminated groundwater has
migrated away from source areas towards surface water streams The objective of this project was to
nstall plume monitoring wells and perform characterization activities to evaluate whether momtored
natural attenuation 1s an effective means of ensuring the protection of surface water quality As stated in
the Technical Memorandum (RMRS 1998a) natural attenuation includes physical, chemical and biological
processes that imit or control contaminants in the environment This may include any or all of the
following processes

Chemical Transformation,
Biodegradation,

Dilution,

Dispersion,

Sorption, and
Volatilization

The Fiscal Year 1999 work scope for the 903 Pad/Ryan’s Pit Plume Project was to install a ine of
temporary well pomts using a Geoprobe® to locate potential groundwater pathways to surface water, then
install long term monitoring wells 1n the locations most suitable for interception of groundwater These
long term monitoring wells will be used to monitor whether natural attenuation 1s limiting the impact of the
903 Pad/Ryan’s P1t Plume on surface water Physical processes may be as effective as degradation in
controlling contammants Data collected from these momtoring wells will be utilized to determine which of
these processes are taking place

Field activities were limited to well installation, well development, and mitial groundwater and surface
water sampling activities Longer-term monitoring will be specified 1n the Integrated Monitoring Plan
(IMP)

This completion report discusses the specifics of the temporary well point and long-term monitoring well
nstallation

2 0 PROJECT BACKGROUND

The 903 Pad area was used to store drums that contained radioactively contaminated o1ls and VOCs from
the summer of 1958 to January 1967 (DOE 1992) The drums were removed beginning i 1967, but an
estimated 5,000 gallons of contaminated hquid containing approximately 86 grams of plutonium had
leaked from the drums into the so1l From 1968 through 1969, some of the radiologically contaminated
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material was removed, the surrounding area was regraded, and much of the area was covered with clean
road base and an asphalt cap (DOE 1992) Dense, non-aqueous phase liquids (DNAPLSs) were suspected
to exist underneath the 903 Pad, as high concentrations of VOCs are present in the groundwater (greater
than 1% of the chemical's aqueous solubility) However, DNAPLs were not detected in borings drilled at
the Pad during the 903 Pad Site Characterization Project (RMRS 1998b)

Ryan's Pit was located approximately 150 feet south of the 903 Pad and was approximately 20 feet long,
10 feet wide, and 5 feet deep Ryan's Pit was used as a waste disposal site starting 1n 1969 and was later
used for nonradioactive liquid chemical disposal starting in 1971 Use of the pit ceased in 1971 VOCs
disposed of at this location included tetrachloroethene, trichloroethene, and carbon tetrachloride In
addition to VOC disposal, paint thinner and small quantities of construction-related chemicals may also
have been placed in Ryan's Pit (DOE 1992) In 1995, source removal activities were completed at Ryan’s
P1t, including the removal of 180 cubic yards of contaminated soils (RMRS 1997)

The 903 Pad/Ryan’s Pit Plume 1s defined as the lobe of VOC contaminated groundwater that extends
southward from these two source areas toward the South Interceptor Ditch (SID) and Woman Creek The
major groundwater plume contaminants are carbon tetrachloride, trichloroethene and tetrachloroethene
which correspond to the waste maternals reported to have been leaked or disposed of at the source areas

The 903 Pad 1s located on the flat surface at the southern edge of the pediment A south facing hillside
slopes downward from the 903 Pad to the SID and Woman Creek Ryan's Pit 1s located on the hillside to
the south of the 903 Pad In the 903 Pad area, the Rocky Flats Alluvium 1s 10 feet thick at the northwest
comner of the Pad which 1s near a bedrock high, and 25 feet thick at the southeast corner which 1s within a
bedrock channel The Rocky Flats Alluvium 1s truncated by erosion and does not extend to Ryan's Pit
At Ryan's P1t and further down slope toward Woman Creek, surficial deposits consist principally of
clay-rich colluvium and reworked Rocky Flats Alluvium that has been transported downgradient
Bedrock 1s composed of weathered claystone of the Arapahoe and Laramie Formations In addition, the
Arapahoe No 1 Sandstone subcrops under the alluvium at the extreme northwest corner of the 903 Pad

Groundwater flow 1s complex and 1s primanly controlled by bedrock surface features, interactions
between geologic units, and variations 1n saturated thicknesses Groundwater flow paths 1n alluvial
matenals 1n the 903 Pad and Ryan's Pit area are relatively well defined by contact seeps with the
underlying bedrock matenals and by numerous wells On the hillside, flow 1s affected by variations n
surficial and bedrock topography, and heterogenities within the colluvium and bedrock Areas of
unsaturated colluvium and shallow bedrock are common Groundwater flow in the colluvium follows
north-south trending small paleochannels cut nto the underlying bedrock claystone One narrow
paleochannel, approximately 150 to 300 feet wide, extends from the 903 Pad south through Ryan's P1t
The areas surrounding these paleochannels are unsaturated

The 903 Pad/Ryan's Pit Plume 1s defined as the lobe of contaminated groundwater that flows southward
from these two source areas toward the SID and Woman Creek drainage The primary plume
contaminants are carbon tetrachloride, tetrachloroethene, and trichloroethene Discharge of contaminated
groundwater has not been observed from the colluvium or weathered bedrock portion of this plume The
lobe of contaminated groundwater which flows eastward from the 903 Pad 1s further addressed as part of
the East Trenches Plume

ke
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30 WELL INSTALLATION

The locations of the four long-term monitoring wells were based on the presence and amount of free
groundwater found in mitial temporary well points located at potential dnilling sites This approach was
being taken to more accurately delineate preferential plume pathways and improve well and monitoring
program success The temporary well points are shown on Figure 1 and were based on previous
hydrogeologic mvestigations, current field observations, interpretation of groundwater flow directions,
and seep locations Borings with the greatest saturated thickness and potential ability to supply water
were considered to be the most favorable candidate sites for well installation

In addition to the temporary well points, surface water samples will be collected where plume flowpaths
are projected to intersect the SID and Woman Creek These locations will be sampled at least twice next
year to estimate potential flux to surface water

On the basis of the 14 temporary well points borings, four permanent well locations were chosen and are
shown on Figure 1 Well (90099) was positioned next to well 01298 to monitor upgradient groundwater
quality Two wells (90199 and 90299) were positioned to the south along primary plume pathways to
montitor groundwater quality at the north edge of the SID The fourth well (90399) 1s paired with well
90199 to monitor VOC contamination 1n weathered bedrock

The four monitoring wells were 1nstalled beginming July 22, 1999 with completion on July 30, 1999
These wells were developed the following week, at which time an 1mitial groundwater sample was
collected A quarterly well sampling frequency 1s planned which will serve to optimize the seasonal
aspects of water level and VOC concentration variations, while mmimizing costs and other resources
Subsequent sampling frequency will be specified m the IMP based on the sampling results of the first
year Only VOC samples will be collected from these wells, because the purpose of the momtoring
program 1s to evaluate the effectiveness of monitored natural attenuation on this plume of VOC-
contaminated groundwater The data will be used to evaluate primary contaminant concentrations and
trends for the purpose of protecting surface water quality

31 Well Design

The monitoring wells are conventional wells suitable for long-term monitoring of shallow water-bearing
zones The screened intervals fully penetrate saturated colluvial materials To ensure that these wells
have a multi-purpose monitoring function, potentially contaminated surface soils associated with the 903
Pad radionuclide release were cased-off from deeper zones using surface conductor casing 1solation
techniques Final depth determinations were made 1n the field based on actual drilling and mitial depth
to water results

All wells were 1nstalled using dual (aseptic) casing construction methods Well construction materials
consisted of a two and one-half-foot (2 5°) section of 15 %-mch inner diameter (ID) steel surface casing
and concrete pad, and 2-inch ID, schedule 40 polyviny! chloride (PVC) riser and factory cut (0 010-
inch slot width) well screen, and a 2 3 foot sump at the base of the screen Protective casing consisting
of 5 5/8-nch ID steel riser with locking cap and lock was set 1n sackrete to a depth of about 2 to 3 feet

Table 1 presents the construction details for each well Additional information 1s found 1n Appendix A
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Table 1 Well Construction Details

Well Location Total Depthto | Screened | Depthto Rationale
Number Depth | Bedrock interval water
(feet) (feet) (feet) (feet)
90099 | Adjacent to well 193 153 119-169 | 168 Monitor colluvial groundwater
01298 quality to assess natural
attenuation along plume pathways
90199 At the north edge | 131 11 58-108 Dry Monitor groundwater quality
of the SID below downgradient of well 01298
well 01298
90299 | Atthenorthedge | 205 18 82-182 1975 Monitor groundwater quality
of the SID below downgradient of well 01698
well 01698
90399 | Atthe northedge | 21 4 87187 1392 Monitor groundwater quality
of the SID below downgradient of well along plume
well 01298 pathways in weathered bedrock

4 0 DEVIATIONS FROM THE PLANS

There were no deviations from the Sampling and Analysis Plan or the Technical Memorandum

50 REFERENCES

DOE, 1992, Final Historical Release Report for the Rocky Flats Plant, 21100-TR-12501 01, Rocky Flats
Plant, Golden, CO, July

DOE, 1996, Final Rocky Flats Cleanup Agreement, Rocky Flats Environmental Technology Site, Golden,
CO, July

RMRS, 1997, Closeout Report for the Remediation of Individual Hazardous Substance Site 109, Ryan’s
Pu, RF-ER-96-0034 UN

RMRS, 1998a, Technical Memorandum, Momnitoring of the 903 Pad/Ryan’s Pit Plume, RF/RMRS-98-
294 UN

RMRS, 1998b, Final Sampling and Analysis Plan for the Site Characterization of the 903 Drum Storage
Area (IHSS 112), 903 Lip Area (IHSS 155), and Americium Zone, RF/RMRS-97-084, Revision 1,
August 1998

RMRS, 1999, Sampling and Analysis Plan for Groundwater Monitoring at the 903 Pad/Ryan’s Pit VOC
Plume, RF/RMRS-99-312 UN




-

903 Pad/Ryan’s Pit Plume
Completion Report

Document Number RE/RMRS-98-424 UN
Page Number Al
Date August 30, 1999

Appendix A
Well Logs

1



U S Department of Energy Rocky Flats Plant
Groundwater Monitoring Well and Piezometer Report

Form GT 68

Rev 3f

SRR 3z lae

LocaTion cooe.__ 949 PROJECT NAME. 303 s Pt Plume prOGAM _(am undo s
SCREENED FORMATION RILLING CONTRACTOR __Lamae. E avimrmaded

JRILLING METHOO - st g — DATE DRILLED __7/21/96  DATECCMPLETED_7/22/94
241G GEOLOGIST ) Rovlone g LCGGING GEOLOGST _ M/ rx

COMPLETED DEPTH(FT) _14 3 ESTIMATED DEFTH TOBEDRCCK FT) 1.3

BOREHOLE DIAMETER IN SCREENED INTERVALIN) &

QUANTITY OF FLUIDS LOST
)
OURING DRILLING (GAL) N/

R
-

- )
5 &
8

| i, * o up BERASE

7,
7

LA

_

SRR XX S\ _ PROTECTIVE CASING 1D (IN) _?_i___

I

DATE MEASJRED 7/29/49
Q _  DATE MEASURED 8/2/44

INITIAL WATER LEveL 7y L& B
COMPLETED WATER LEVEL FT)

PROTECTIVE CASING TOP /FT) 2 , (FFIOM GROUND SURFACE)

SURFACE CASING (STICKUP) TOP (FT) 26

SURFACE CASING 1D (Ny __2 & ~pe Sch do PVC

SURFACE SEAL Top 7Ty O ﬁ’ ~pe  Sakrete 1

TYPE lc‘;ucw_ oieel f-?Ld/Lxm?d( L
|l

SROTECTIVE CASING BCTTCM (FT)

-~ Wi
IF SECONDARY CASING TePFn 0 S ahre =" 30TTOM /FD) M\-c_fa_a_f«i
APPLICABLE n
SECONDARY CASING 1D (IN) 1S4 re _steal
Y
CENTRALIZER] OD (N __uq'_ TOP(FTY —___ __ BCTTOM(FT)

e

S TYPE P\J'Y_‘COUZ ‘}"29-\) T

e & pellety

BENTONITE SEAL. BOTTOM(FT) _ & 2

L.

BENTONITE SEAL. TOP (FT) S >

GROUT SEAL. TOP (FT)

FILTER PACK, TOP (FT) .___.___..ol 1

FILTER PACK TYPE. /40 = lico saann __C.SS
SURFACE casinG BottomEn L L A screan TopEn 1L L 9
2 O

screen sLoT size (000 iN) O O 1O scaesn 1D (N

SCREEN, BOTTOM (FT) l(e.q _1vee Sh 4o PVC BRAND USkE Nes
suwpTop(n LA e Sk 40 PNC %*M_&r_&;#

FILTER PACK. BOTTOM(FT) _ L& >

BACKFILL, TOP (FT) ) LA TvPe
BACKFILL BOTTOM (FT) N /A

ALL MEASUREMENTS
SUMP BOTTOM (FT) a3 ALL MES EMENTS
toTaLoePTH FT) LA 3 GROUND SURFACE.

COMPLETED BY ‘-\ B &Jlo-rv\

CHECKED 8Y

e _2/nfag

DATE rroaoroanomomom—m—

e il




-

Form GT 68

U S Department ot Energy Rocky Flats Pfant
ev 7S SRR 2Jure¢

Groundwater Monitoring Well and Piezgmeter Report
20077 . -mmw

LOCATICN CSCE oRCIECT NAME. 2T 23y e 4 £ T UrmErocram:

SCREENED FORMATION _Cazéee Vi ~RILLNG CONTRACCR LA 2~ Cot NI STERSE L
2~ ~ATECCMPLSEs L2 75

SRILLNG METHCO Mu%______ SATEDRILE 2= 77

3G CWM L HEED | OGGING GECLOGST N/ A

SMPLETED OEPTHIFT) L3 E4% =STIMATED CESTH TO BEQRCCK I /L BE5

2CREFCLE CIAMETER IN SCAEENED INTEAVAL UN) B [ser—remariesy @ Y30 (23

~UANTITY CF LLICS LCST INITIAL WATER LEVEL (FT DRy ~aremeASUFER 22 77

SURING DRILLING (GAL- v watR el O DRY carvessures B/2/a0
sagTEcVECASNG PP 2 (o /FROMGRCUND SURFACE'

-cP FT, A=)

SURFACZ CASNG .0 IN) 2 7 I (4 /{/ 4 50)
—~cc s&m

SURFACZ SEaL 7CP =
2QCTECTIVE ZASNG C IND _i__ M}@M

— - - - o

SURFACE CASING (STICLLP!

&
okl 2 |

¥
18] ZCCTECTIVE SASING SCT2MF
I &%
i [ Y 4PY S )
{ﬁ IF SESONCARY SASING TCP F Agﬂ / 4_’{' e T = T e
e APPLICABLE < e {
F SESONCARY SASNG T Ny S 1T TYPE Stce.
(¢ s

T ,\j CENTRALZIZ= 52 N ///4 -op = sCTCM

NI

Qj srcuTseaL e A ~mc ~

N SENTONTE SEAL TP 7 | 2 - = Améw‘/ ,/:/0/4

N

36

SENTCNITE S2AL ZCT7CM F™

7/

SLER 2aCK TSP A 3.8

FLTERPACK TYPE .z/zz’ b Stiva Somt _ seano S5/

hl

i 7.9
T SURFACE SASING 3CTTCMFD ) SCEESN TCP (FT) s
————— = SCAESN SLOTSIZE (000 Ny 2 2 ' SC2EEN D N 20
19,2 . Lo v, -z
SCRESN 3CTTCMIFT -3 ~ce S~ 2 : SRAND L__f____.w) z
~ /'_‘ 2 J
SUMP TCP /FT) 7 = ~pe S.- 22 fVC /%LJ#___%M
=L~Z% PACK SCTTCM = / 3. /
BACKFILL, TCP (FT) A TYPE.
T | BACKFILL. 8OTTCM FT) v~
T /3./ ALL MEASUREMENTS
SUMP SCTTCM (FT) ‘WILL BE MADE FROM
/.3 GRCUND SURFACE.
e TOTAL CESTH F)
REMARKS
,\_/ <
N i
_———- 1. compermey L /Wf”“/( DAT’:'__Z._-———--

P e
Yo o N




U S. Department of Energy Rocky Flats Plant

Form GT 58

Groundwater Maonitoring Well and Piezometer Report mevé”m 2o

LocaTien cooe _ARA4 oacJeCcT Name. 903 T s Pt Ploepacgaan ’mna:é::gbﬁ

SCREENED FCWATm CallZiaad "FIL_..NG CONTRACTCH O

CRILUNG ME'HCO
-xs GEQLOGIST aJ_Eu:Lom OGGNG GECLCGST

SATEGRILED _7/24 /44 CATE COMPLTTEC _1/25/44

N/A

COMPLETZD OEPTH(FT). __ 20 S SSTIMATED CEPTH O BECRCCK 7 _18
ACREFCLE CIAMETER IN SCREZNES NTEAVAL NV 8 M 7/29/54

DRy

oarz veasures 7/ 24/b4

CQUANTITY CFELUIDSLCST | INITIAL ‘NATER LZVEL FT)

3 2

2.0

SSCTECTIVE CASING ~CP /FT)

L SURFACZ CASING (STICKLP' TCP (FT
2 O

sAaTEvEASURES __8/2/44
FECM GCUNC SURFACT

—mc _NC CScJ-» “\"0)

SURFACZ CASING 1D 1Ny

SJRFACE SEAL TCP &

SGCTECTIVE CASING ' 2 N _5 6

APPLICABLE
SECCNCARY CASING Z N

CENTRALZES 22 N _HA_ -2p

IF SEZCNLCARY TASING “CP

o

—. 2AOTZCTIVE CASING ECTICM (F 1 p)

Cqags scmou=— 2 sy
%glﬂ —ree. 54—(’2/(

P e SCTTCM T

SROUT SzAL. TCP F7 I\) A Tvec

N - o J ——
strEasack e o S

N 3ENTCNITE SEaL s30T em == _{o 3

SLTEAPACK TYPS. LL/Ho siltca,scw.oo seanp . CSS |

- e -

SCRESN SLOT S1Z5(2CC N) LO'_O_.

AR

SCRESN 20T CM(F™ _182’* e
Sel 40 PVC Viwwerdod) e -cap

SURFACECASING scTremMiFn B 2. sceesNn e Fn 8 2

sceesn o N _ 20

écl\“{l) P\I’(_, SRANC ‘,_’s r':.H-U"

o
. o sumpTcPF O 2

!

' s
“l | | —— =t"zsPack sorom = &0
”Z; A ’ r_. BACKAILL, TCP (FT) ’\)lA‘ TveE
----- 'r—J — | 3ac«riLL soTTeM () NA

|
1
|
1
1.
[
$3

SuMP sCTreM(Fn _ &0 S

l_ ToTALCESTH (FT) 20 S

/77

'‘WILL BE MADE FROM

ALL MEASUREMENTS |
GROUND SURFACE.

[ e

—= /24

/l _———— ~ -~ CCMPLETEDSY Jgé“j(ﬂv\




U.S. Department of Energy Rocky Flats Pfant Farm GT 68
(Rev

Groundwater Monitoring Well and Pie jom%ter Report e 2janiec

LOCATICN CO0E 90344 SQCJECT NAME. 993 P
SCREENEDFCRMATION _BR-_~ SRILNGCINTRACTCR

F Plyma ROGAAME % Pﬂlﬂézﬂﬁ

‘FII_.NG METHCO _Hallow = Stews, g SATE PILLE-*! 7[28/4“‘ CATECCOWRLEES_2/28 754

216G GECLOGIST _JJ 129y (o LGENGGECLLGST Av /A

SCMPLETED OERTH(FT) 2 SSTIMATED CEFTH TORERECCK Fm _ 4
3CREFCLE CIAMETER IN SCAEENED INTEAVAL IN) M?/w /a4
CUANTITY CFFALUISLOST |, INITIAL WATER LEVEL (T _M satE veasures _Z/28/4<

SURING CAILLNG GAL. /& ooy oo yaen Level P13 92 carzmessure _B/2/a4

- o
PROTECTIVE CASING TCP /FT) 2.5 F=CM GRCUND SURFACT

- mn - o we -

FACE CASING (STICKUPY, TeP FT; _2 3

- !
SURFACECASNG 12 a2 © mme Scho e PV C

sLRFACZ sEaL e | LS— —re _Salk et
| o
5 8 e \ e

SRR % SQCTECTIVE CASING + 2 IN)

FOCTECTIVE CASING SCTTCM A _L_S;-_.___

APPLCABLE
SECONCARY CASNG 2 'N) .%__Lb_a_ ree _ Stee

IF SESCNCARY CASING ~CP F Qg:a:f; e — 2 0 é/g

CENTRALZES 25 IN) AL/A_ TSP T 3CTCM.ST
SARCUT SEAL TCP A _'\')../_PV__ -

-

BENTCNITE SEAL 207T7CM (FT _(1_7____

~c
—  3ENTCNITS SEAL T2P FTY L‘J -re ill L%~*<—?dl;ﬂl

1

[]

t
\\\\\\&77777]777

]

i

1

——— _ SILTER2aCK TCP 7
‘ FILTER PACK —YPE. \Lz[‘hﬁ s-lf&&M srano _(CSS |

1
}
t

- - -

SURFACE CASNG 80TTCM(FD _ 8- | scresv 7o Fn &)

I
_____ r i i -
xom O 01D

SCRESN SLOT SIZ8 (

SCRESEN 1D INY . O

W IR eny .

’ — e 2
FLTZS 9aCK SCTCM ndl l

BACKFILL, TOP (FT) f\)/ A T™pe

SCREZN 2CTiCM (F ‘.9 Wy, e Schy E’:C’ PVC/ SFRANC El ol
sump TeeFn LA 7 ~ee Sh 40 PYe "%n\;geiggﬁemi <op

sackFiLL aoTreM F) N A

- L . "
SUMP 3CTTOM (FT) 2z | ALL MEASUREMENT

, ) WILL 3E€ MADE FRCM
(=
_Jd_ rotaLceoTHEn 2 | GROUND SURFACE.

|

§

[}

|

1

P
-1

{
]_Ll

) b
—

U REMARKS

N

1%
I

CMPLETED BY ) 593 Lo OATZ. m

~uetYeY Qv (%




903 Pad / Ryan s Pit Plume Monitoring Wells
ond Plessmcter Location Map

Figure 1

U S Department of Energy 2
Rocky Flats Environmental Technology Site |3




